Vitamin E in humans: an explanation of clinical trial failure.
To describe the potential benefits and hazards of vitamin E supplementation and present a rational basis for understanding the conflicting results among randomized clinical trials, epidemiologic investigations, and animal studies on the use of vitamin E to prevent atherosclerosis. We conducted a retrospective review of the pertinent literature found in PubMed from 1981 through August 2005. The published data are analyzed and summarized. The possible factors implicated for failure of vitamin E therapy include the following: (1) the inclusion of patients without biochemical evidence of increased oxidative stress, (2) the relatively short duration of treatment, (3) the use of suboptimal dosages of vitamin E, (4) the suppression of gamma-tocopherol by alpha-tocopherol, (5) the use of vitamin E supplementation without the concurrent use of vitamin C, (6) the lack of inclusion of biochemical markers of oxidative stress and markers of vascular response, (7) the inappropriate administration of vitamins relative to meal ingestion, and (8) the poor patient compliance and the lack of monitoring of vitamin E levels. Large, randomized clinical trials have not yet substantiated a beneficial effect of use of vitamin E to reduce atherosclerotic risk in humans, despite demonstration of antioxidant effects in vitro and in animals. Only in subsets of patients at high risk for atherosclerosis has a beneficial effect been suggested. Before additional large, randomized clinical trials of vitamin E are performed, the specific biologic and surrogate marker effects of vitamin E in each target population must be defined more carefully. This approach will save resources, minimize untoward side effects, and identify the patients who will benefit the most.